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Figure 1 (Color online) Experimental evidence from protein-ligand complexes has revealed allosteric and orthosteric sites, including the cryo-
electron microscopy structure of the NTSR1-GRK2-Ga complex (PDB: 8JPF, resolution: 3.02 A, left) and the X-ray structure of the KRASG12C

ligand complex (PDB: 7083, resolution: 2.38 A, right).
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Figure 2 (Color online) The research flowchart of this review.
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Table 1 The current research progress in structural databases and computational tools
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Figure 4 Allosteric molecules and their targets (I).
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Abstract: The identification of allosteric binding sites constitutes a pivotal relationship between structural biology and
computational biology, significantly improving the advancement of allosteric drug discovery. Nevertheless, the
predominant studies in allosteric drug development heavily depend on high-throughput screening methodologies, which
are blocked attributable to the insufficient elucidation of allosteric mechanisms. This review includes insights derived
from case studies on allosteric mechanisms, protein structural databases, and the evolution of computational algorithms,
with the perspectives of increasing our understanding of allostery and generating more efficacious allosteric drug
development. A fundamental component in this domain is the cooperation of structural biology with computational
biology, which is indispensable for the translation of three-dimensional structural datasets into actionable drug discovery
insights. These datasets, in application with artificial intelligence algorithms, highlight the identification of allosteric
binding sites, thereby facilitating the establishment of structure-activity relationships. Furthermore, they are catalyzing
the development of computational algorithms specifically designed for allosteric proteins, thus accelerating the
progression of the allosteric drug discovery field.
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